Bcgjk (16%). Eleven serovars were identified in the WIIIIII non-PPNG strains and the major serovars were Bajk (20%), Bacjk (17%), Back (11.4%) and Beghjk (11.4%). Analysis of the 25 PPNG strains showed that 16 of them carried the 4-4 MDa (Asian type) resistance plasmid and nine strains harboured the 4.4 MDa plasmid in conjunction with the 24.5 MDa transfer plasmid. The cryptic plasmid of 2.6 MDa was present in 27 of the 35 non-PPNG strains. Five of the non-PPNG strains harbouring the cryptic plasmid also contained the 24.5 MDa trans-
Introduction
Monitoring the international dissemination of gonococcal infections will require epidemiological characterisation of Neisseria gonorrhoeae isolates from various countries. Epidemiological data regarding the phenotypes of N gonorrhoeae are now available from countries such as Africa, Britain, Canada, Greece, Holland, Norway, Spain, Sweden and the United States. 19 Strains from these countries have been extensively characterised by auxotyping, serological classification and plasmid profile analysis. With the exception of a previous study by "3 of strains from Korea, few strains from South East Asia have been characterised to such detail."0 As countries in South East Asia form important foci for the transmission of PPNG (Asian' strains) to the rest of the world, it is essential to characterise the gonococcal populations from South East Asian countries in terms of the variables that have been used to characterise strains from the rest of the world.
The present study was undertaken to define the N gonorrhoeae population in Singapore by auxotyping, serological classification and plasmid profile analysis.
Materials and methods

Gonococcal strains
We studied 60 N gonorrhoeae strains randomly isolated over 6 months in 1984 from both male and female patients who attended the Middle Road Hospital as outpatients. 
Plasmid profiles
The 35 non-PPNG strains were divided into three main groups based on the plasmid profiles generated. Two profiles were observed amongst the 25 PPNG isolates. The cryptic plasmid of2-6 MDa was present in both PPNG and non-PPNG isolates. Non-PPNG strains (27, 77-1% of the total non-producing) with plasmid profile I carried only 2-6 MDa cryptic plasmid whilst five strains (14-3% of total non-PPNG) had the conjugative plasmid of 24-5 MDa in conjunction with the 2-6 MDa plasmid. Non-PPNG strains (3, 8- The present study provides a detailed characterisation ofNgonorrhoeae strains isolated from Singapore in 1984 and the data will be useful for local prospective study ofgonococcal infection and for monitoring spread of these strains to other countries.
Characterisation of both PPNG and non-PPNG strains on the basis ofauxotypes, plasmid profiles and serovars indicated the heterogeneity of strains comprising each group. The 25 PPNG strains were separated into 16 different combinations whilst 24 different classes were seen amongst the 35 non-PPNG strains. Conclusions drawn regarding the diversity of our local gonococcal populations would have been quite different ifwe had relied on either auxotype and plasmid profile analysis or auxotype and serovar classification.
Our results extend some previous studies31013 regarding the distribution of auxotypes, serogroups, serovars and plasmid profiles. The Pro-and prototrophic (proto, non-requiring) strains were seen as the predominant nutritional types amongst both PPNG (Pro-, 52%; Proto, 24%) and non-PPNG (Pro-, 48x5%; Proto, 37-1%) strains. This observation differed from an earlier study'0 which showed prototrophic and Pro-auxotype as the preponderant nutritional groups amongst PPNG and non-PPNG strains respectively. In the present study, Pro-strains were predominant amongst both PPNG and non-PPNG strains. 4 Strains isolated from these three regions tend to belong to serogroup WI whereas serogroup WII/III strains were predominant in our study. Predominant auxotypes such as AHU-and PCUtypical of Canadian isolates were not detected in our samples.
Characteristic biological differences found between gonococcal strains isolated from different geographical areas of the world are useful for tracing exportation of strains. Such differences have also led to a better assessment of the efficacy of antibiotic treatment as strains could be readily differentiated prior to and after treatment. We found in this study serovar diversity has been the most useful biological difference for strain differentiation. 
